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(57) Abstract: Preventives and remedies for complications of di- 
abetes which contain as the active ingredients compounds repre- 
sented by the following general formula (1) or lactone derivatives 
thereof: (1) wherein R represents an organic group; X represents 
CH 2 CH 2 - or CH=CH-; and M represents hydrogen, Ci_i 0 alkyl or 
a physiologically acceptable cationic group. These drugs are use- 
ful in preventing and treating complications of diabetes such as diabetic nephropathy, diabetic neuropathy, diabetic retinopathy and 
diabetic angiopathy. 



WO 02/30425 Al 111 III! II III IN 



(57) Sfa: 

*&wte. mmmvkmm. mmm&mmm, mmm&fo.*m 

OH OH 




COOM 



(5£^s RfiMfttlfiSr^U Xtt-CH 2 CH 2 -4fcl±-CH=CH-^L, 

■t) 
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^f^mU, 3-tKP^-3-^f^WPA'-CoA (HMG-Co 
« • tel&6WfcKli-S 0 #^$*J£#tttWfe ^^tt«^*5 

ttii 

Mrt^nx^^^^-if C (PKC) SriSH^bU 

^•7*u^?J-Z/fr%ihihX\^Z>1fi (Cagliero E. et al. : J. Clin. Invest., 82, 
735-738 (1988) N Haneda M. et al. : Diabetologia, 34, 198-200 (1991) % Doi 
T. et al. : Proc. Natl. Acad. Sci. USA,. 89, 2873-2877 (1992)), Mitt, 

\C$^^tlfc (Takemoto M. et al. : Arterioscler. Thromb. Vase. Biol., 20, 
624-628 (2000) , Takemoto M. et al. : Ann. NY Acad. Sci. , 902, 357-363 

(2ooo)) Q ztib<Dz.kfrb. mmmvtm(DmB&%^feJkwx%mi-&mM?\- 
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mmm&mm, mmm^mm, mmm&mmm, mmm&skwmmm 

l^^^n— /U#j^ia#^^^ N M±i»Pf|iJ> M^#».h rtIflEWp$iJ, 
fhX\^Z> (Kitahara M. et al. : Jpn. J. Pharmacol., 77, 117-128 (1998)) c 

z/mm.*nnirz> r t m £ <9 M^ttite, *£&#h4*b$i^ 

5 o 

jg gnomic 

_biBH^«^, «pj##«, * b h y> i/y (s t z) mz&wwm? 

yYK ( + ) -If* {(3R, 53, 6E) -7 - [2 - ^^ P7°P t>- 4 - 
(4--7/V^-n^m^;V) -3, 5 - t>t Kb ^v— 6 — ^ 

t-t-s^; (i) xm^^^mx^^uMG-c o AMTtmm^MM^^. 
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OH OH 




COOM ( 1 ) 



(5£>K RMHS£^U X»-CH 2 CH 2 -^fcfi-CH = CH-^r^b N 
-T) 

El 1 ( a ) f± , jE* ^ A- =* - * ?*S T "W* l/fc^yb ^SI¥)IIillS tc *3 

El 2 ( a ) « N IES i//V =i - ^ ^ J* T Lfc7yb T^ttlMVtf K *5 

«iJf^ffi^i-5^^P^^nS!b^«r^'t-*^97-t?fc«9s £fcE!2 (b) «\ 

5* (i) ■vmt$n%fc& 6 fo-£tcte : t<D7? h^m^s hmg-c dashes^ 



3 



WO 02/30425 



PCT/JP01/08921 



04, 7 3 9, 0 7 3^it;3-Py^tfFf 1 1 4, 0 2 7f;3-Py/< 
WffmmikMM 3 6 7 , 8 9 5 # ; 5 , 001, 2 5 5f, f4, 6 
13, 6 10f, 14, 851, 4 2 7ts 14, 755, 6 0 6f ^cfct> 5 f 4, 
808, 6 0 7f s |4, 751, 2 3 5f, 14, 939, 1 5 9f, f4, 
822, 7 9 §4, 804, 6 7 9f, f 4, 876, 2 8 0f, f 4, 

8 2 9, 0 8 1f, 14, 9 2 7, 8 5 1f, f4, 5 8 8, 7 1 5f ; $5 J:!/ 
F. G. Kathawala, Medical Research Reviews, 11, 121-146 (1991), £7t, 3 
— a -/^fFt±ilS<2rifl||3 04, 0 6 3^, 13 3 0, 05 7 -^}o£ O^H#fF 
0 5, 0 2 6, 7 0 8-§-*5j;tFl4, 8 6 8, 1 8 5 ^ ; 3 — n y /^f^tBlfi^; 
1^3 2 4, 3 4 7-JS- ; 3 ^#fFttiII<k|!B0 3 0 0, 2 7 8^-;7RH#fP 

05, 013, 7 4 9t, f 5, 872, 130 J: t>*0 5 , 8 5 6, 3 3 6 
■*§\ *H4#fF04, 2 3 1, 9 3 8^ 7feH4#fF04, 4 4 4, 7 8 4f, #ffl 
#^4, 3 4 6, 2 2 7f, ^S#!^0 5 , 3 5 4, 7 7 2f, *1#^I5, 
2 7 3, 9 9 5f, ^H#fF0 5, 177, 0 8 0t, 3£H4#fF0 3 , 9 8 3, 
14 0f, BWI#fr02, 6 4 8, 8 9 7-^\ ^S#fr0 5, 2 6 0, 4 4 0 
-^fcSVM* Bioorganic & Medicinal Chemistry, 5, pp437, (1977) &5 £ TJt 0 
H#fF02, 5 6 9, 7 4 6^, 3-ny/«3 0 4, 0 6 3ffe5^(i* 
H#fF05, 8 5 6, 3 3 6 -^fe*Sc£ tb"CV^ 0 

S|#^ *H#fF04, 2 3 1, 9 3 8fMn/^^f^\ 7RH#fFlS4 , 
444, 7 8 4ftli^^^^fyi5 5 1 7fcH#ff04, 3 4 6, 2 2 7tWt 
•y^^^^^l/IP, 3fc|S#fF05, 3 5 4, 7 7 2f(ai7;WU^fy^, * 
l#fFl5,.2 7 3, 9 9 5f^ft7h/W^^fy^ ^gWfH 5 , 17 7, 
0 8 0-^tC«-feP^^^^^^ N *H#fpJg3, 9 8 3, HOttt^^^f 
tfcB*lM2, 6 4 8, 8 9 7f, 7fcH#ffr0 5 , 2 6 0, 4 4 0 
Bioorganic & Medicinal Chemistry, 5, pp437, (1977) 
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Bh^S Xs^yV-k tf* (+) -7- [4- (4 -TW^n — 
;V) -6-^y^Pfc>-2- (N-^f;V-N-^^y^7t^757fc° 
y^v^) -5--Y/V] - (3R, 5S) -v^t Fn^v-- (E) -6-^37°^ 

2, 569, 746 -5§\ 3^p^W3 0 4, 0 6 3 5 VM«g4#fFfg 
5, 8 5 6, 3 3 6^-(Cfaic^tbTV^ 0 

±135^ (1) RT^^H5tiStLt(^ ^Fy/K -TV^/K fc° 
y vvK t'nnt°!) v^K t° 7 y nt 1 !) >?/K ^F-rn / t° y t° y 5; 

itttlo^t^tt, 'sdrtt Kot7f /k ^yKU/K t°y^/K try 

/np7x^;H, 7xx/vSfotftl^ftT^TU<, ^My7°ntW 
i/\ ctbb^xt (1) X«m&fc&lk&%<D£m¥&)fcWf&U§Z>i&t LTIi, 

hyi7A^ 7j y r7A^^»T/v7J y &js±iu ^^^17^^^ 

JifB'ftT^O^T?^ n/^^^ v-W^^ 
^ N T^/w^^f^ i?y/^^^ N 7h/^x^fy, n^^^^^^*5i 

^ftkoss (i) •vmztizik&m-z., ^mmmx^-r «t 5 ^ sTzfi^ 
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mjLmmiz- £ v mmm'mwm, mmmmmm, mmmmmmm, mmmm^ 
mmu mmn, mm, mvmu «k mm. tm, 

12, 7 7 4, 0 3 W0 9 7/2 3 2 0 OiCfBt^^Mt'pHriil 

lf^A©i^^ & (i) -t?*^tLS^^iiur, i0o. oi 

-lOOrng, #|;0. l~10mg^ 1 P 1 H£ 2 <£>#W * 

H»J l i^±uy±jlhi^y ( s t z) MB&MMg y b \LMH3S&^AH 
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W*>. ?4X**-jm9yh (M:D3 0 0 g) 41«(u50mg 

/m l (Dm&x-mm bfc s t z ^mj; m lkg^/c!) 35 mg ax u 

f;l/t;VP-X)|f Omg/mL) Ml kgfcfcHmL (3mg/k 

g) ^Wv'^&Jlv^ltffl&niS^bfc,, ^(Dm, iBii»ii©i?ff 
M&HttJbfc 0 -^MIDt-^isogen (fn%mm$M) Wzxtfv hn 

y^^^-Yif— 5rffiV^T^#L t o t a 1 RNASrttfctlLfCo #ktbfct o 
tal RNAIW yT-n^V—^^V^-CefcJS^^rfCo -©M^&7k^bfc 
7 o%^^/— A--e»U 7 0%rn^y-^ctJ^T- 8 0 °C"C-$:# bfc c 
#b^fct o t a 1 RNA^V^t, JfefeKl^ 5 / — f^o >y *r 4 

TtfcJSg^Wc total RNA^l 5 0 0 0 01b &-T^l>$: -hftSrl^ 
*b^^?fi^T^§^ ^>iOT E|T#n$ ( 1 0 mM h V ^W^WM- 1 m 
M • E D T KW) \CWI% bfc 0 # fettfct«0 10#L£990ji L ©T ElSfff 
m$L<D 2 6 0 nmi«©M^iff5 ^ i RN AiS: 

SSHjbTCo — (1 0^fc«2 Ong) ©total RNA : 6 

^L) ^m-r^-Wbbfc^y /KZ)4 0%7X^ (3. 5/zLK 0. 1 

M^Na HP0 4 lt« (2. 4 £i L) *5 it/v^ ^/l^A-^i/ K (11. 8 
jti L) ^ttbs 5 0°C-eiP»fibt o t a 1 RNA£^'|4£*fc 0 ^S. 
^?££p bfc#, r (DmfcK 5 0 % ^ 11 -fe n —/V i 0 . 4 %rfxx 7 ^ / —jVfjV 
'-^ftol OmMiJyitb^Alff (pH: 6. 8) £6. 3 u 
JPU 1. 5%T^n-^y^SrffiV^«^®lbfco 5£2fe«V\ 2 0X|? 
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M-^^ytiftf (SSC) ^V>T7^n-^W^t^nyl(CRN 
A&^fu yT4 V^Lfc 0 t>ToyM2XSSCl?ffiM, JC?£T~C8 0°Ckl 

^^^^^DNAirJt^E c o r- immmmx^^mv, ProbeQu 

ant ™G— 50Micro Columns (Araersham Pharmacia Biotech 
#M) ll^fct^j^yfyMDNA^^, r e d i p 

r i me™II (Amersham Pharmacia Biotech %±M) X 3 2 P*IS$ Lfc^n — zf^k 
mi\ n^Wkt 6 5X,\z.X— BfeW^P iXa ^£i2:fc 0 XH^/i. 

A^^O^n^fc^bfc^n^-^^tiflM^^ttJL, NIH image 
£fflV>-t^£V^ K&g&tHfflLfco rtBtt^^ h n-MNAt U18S 
t R N A (18S) £r^V\ ^CD/^ K&SJfcfc «t D^5i.*^m^bfc 0 
^zK^^mRNA^IEIf 7 y h^^*5VNTf^ilfcSy^bfc 0 
UMI 1 ©jfe^Sr^ l {d^i- 0 

^1^*5V^T, O P NmRNA/ 1 8 SttNI H i m a g e «fc SffSOfcg 
<5< t^Tt^VfymRNA^y 1 8 S tRNA/^ K3&J^<k ©J££f 

£tU ^fc%Pl^^{i#^©^j-BB^^feoP£^§r^i- 0 OPNmRNA/18 
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«1 





Wii 










OPNmRNA/18S 




OPNmRNA/18S 


o/olES^ 




1.343 + 0.462 




2.400 ±1.345 




IE*H«lS-#W 


1.667 + 0.321 


-24.1 


2.433 ±0.929 


-1.4 




3.233 + 0.115 




3.200±0.361 






1.933 + 0.874* 


40.2 


1.300 ±0.781** 


59.4 



* : *f W t <D^fMW:<Dfem?¥- ; p=0. 016 
** : &JS8£fc©^ftg©*&|fc3(& ; p=0. 036 

opn : ir^^r^y^y 



hyym^^^Mv^y hx.*s^T&* i. 343^3. 233*5^^2. 40 

0/5^ 3. 2 0 0 mJh#Lfc Q t7/^^fy*;v>")Aa, jE^7 y h^WSI 
&£T$±W}MX«<D3-x c rjr7gy3 u y$& : gL 6 6 7^^152. 4 3 3) ^ . % 

ftlyfVmRNAW^l. 9 3 3 (PJ.#Sj5 : 4 0 . 2 %) *3 ±1* 1 . 
3 0 0 : 5 9. 4%) — fc^j£iC{£T&-tirfc 0 

(5~io aift) & e Kmmy v km* ^ 

1 0%«^!JL?t (FB S : BioWhittaker *±§£) ^tfi^a-^ (10 0 0 
mg/L) tfjV^yzi^fey^sf^m (DM EM) fCT5%C0 2 , 3 7 °C# 
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lycfefc?) 1. 5 m L (D F B S © Wfitf t ^ 1 1 4 8 ffiift t 

mm±.m%mw.vtc 0 (o. 5~imu t^ioo. 1 4Mti, 

5 0 mM h V ^mmffiWL ( P H 7 . 4 ) U Wt'lifflk b 5 

0%^^-t?®^Lfci^-f ty$HDE AEt/VP- * ; DE 5 2 (Whatman *± 

DE 5 2\^RMtS^rfc 0 

m>bi%, « LfcD e 5 2 ?;v%mmffim^xwmfcw u 5 2 - 

^/Vjfr:/ / — /K 4%©SDS, 5mM©EDTA, 2 0%CD^yi?n~ 

/^£>£t^0. 0 l%(D7*n A7xy-/V7Vw^ft5 0. 2MhMtti 
W (pH6. 8) ^O^L^qU 9 5°CiaiD|Mlfc 0 gmfc 

#2$^ jfrfrU ^(D±m<D—^A (30aL) ^10%SDS^y7^!JyV7 

^I^3%^M7;V7^yttTB S-T (0. 2°/oTwe e n-2 O^f 

h v xmm±m&ifok) f^t 1 w&t±iiLfcf, m-mm^x 1/1000 

^Tir-tfl/'f-l/tfLW- (MPIIIB 1 0 x ; American Research 
Products ®M) Mffli^X 1 Willi bfco $ h K 3 %4^JfiLtfT/V^ 5 V^^TT 
BS-TK1/5 0 0 0 (cl^b^M?^I7i^l;^^^^^— if^^-^r>^ 
I g G^^t^T 1 ^fl^fttfcf, TBS-T-Vmmm^Ltc c ECL T 
M (Amersham Pharmacia Biotech #M) ^rfflV^fcfb^^^X^^^ /^HT^ 
{±5 bfc 0 /^iX K<»lt£N I H image JET frrffl bfc D 

tfO. 3 M M©M, Ifc7h;w^^fy{col^tt0 (MM), 0. 3*5j; 
0*3 nMC0m^X^th^riffofc 0 

mmm 2 s 1 ^i- 0 

HI (a) {4, t^^t^^^fy*7^^AilT 4 ©NIH image 
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T h;W^^fyMWN I H i m a g e KXwY M LTt^XT^/K^^g 

f^mRN assess j; t;jsiijt^t^ 7«yfyge t° * * 

;v v- ? A £ 5 #U$iJ *f f 3 7< ^ n ^ (D f£ £ Tf3 co^mxm U fc D 
7yf ^t&M^m^^ffiJ^ (5-10 lift) & 6 ^Jti/W h ICiSf: , 10 % 
F B S-a^riS^/k=i — ^ (lOOOmg/L) DM EMtt 5 % C O 2 , 3 7 °C 
Wm^T^Xigmv^^?^^^ hKLfr 0 ^co^^ #^$r friyV A. 

(8/zM) 33£TJ i /%.tcfe?s<vl>'m. (IOOjuM) %m\\ LfcUPMfrclgt 
i48 H#^tt^b/c 0 15tfofc«9 1. 5 mL © F B S ©^Itf # 

£fc^4 8R#IWg*Lfco 

M2 tlH#^«^1cltifc#tt N r>^^^>-^n yf^y^cj; «9^^^V^ 

yie £ ay ^ l fc G 



IM 3 O^HM 2 (3i^-r o 

g|2 (a) ft, ±|E©£o©f^$3[j-'5> NIH i ma g e tiSttiC 
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^(^Tt^VfymRNAAy V^mt 1 8 S t RNA/^ KSiSt^b 
ffc@2 (b) ±fSOHo<D^^jbnt§, NIH imaged 
X f+?M b fc ^ ^ ^ ^® 6 <Ds< V ^*1"o 

X<D-3r^3n$i/^ i/M£. i - 5 „ 

i^ot, ^ (D tn^sft^itt, mz.mmm&m&, m^mmm&s 
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1. 5£ (1) 

OH OH 

.X. 

(5*tK RftfiS^^U, X«-CH 2 CH 2 -tfc«-CH = CH-^/TL, 

2 . r #W y FU /K 4 i/^f—zv, tr y >Vk tr p p t° y v?;k y p tr 
y tr y tr y ^ *j=.a, s \?? ✓ y t°P y /k 5 y /k 

-T^Ky^/K ^/y/K ^tt Knt7^, v-^p^^V/K 

3. i£ (1) T?*$tb5fls-o-1fci s s p^x^^ 77^7^fy, s^/* 

7^?f7, ^/W^^i7^>- N -iry^^^^^, TFM7^f7, P7^7^f 
(+) -t'X |(3R, 5S, 6E) -7 - [2-^7n7"PtVV-4 

- (4 -7;^a7x^;k) -3-^;!)/V] -3, 5-i?t 

4. S; (1) ( + ) -tf^ {(3R, 5S, 6E) -7 

- [2-7^pyp^/P-4- (4-7;VtP7i=;P) -3, 
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